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Introduction  
Figure S1 shows relationship between the inner tensor product of stress tensors before and after the 
Landers earthquake and rotation angles of maximum compressive principal stress axes. The black 
solid line denotes the theoretical relation between them, derived by the rotation of the 2D stress 
tensor in the horizontal plane. This figure indicates that the coseismic stress rotation due to the 
landers earthquake near the central and southern segments was well explained by the 2D model. 
Figure S2 presents supplementary information to Figure 4, showing the modeled absolute stress 
fields at a depth of 10 km. Figure S3 shows the coseismic slip model used in the present study 
(Wald and Heaton, 1994), and the coseismic stress perturbation on the mainshock faults. This 
presents supplementary information to Figure 5.  Figure S4 shows the changes in the elastic strain 
energy due to the mainshock. This presents supplementary information to conclude the most 
plausible reference pore pressure. Figure S5 presents supplementary information to Figure 4, 
showing the modeled absolute stress fields at a depth of 5 km with the prior constraint that the 
quasi-static momentum equation must be satisfied in the stress field. Figure S6 shows the coseismic 
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stress rotation expected in the stress field in Figure S5a. This presents supplementary information 
to Figure 6a. Figure S7 shows dependence of the prior constraints on the distribution of the apparent 
body force in the absolute stress fields. This presents supplementary information to Figures 4 and 
S5. 
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Figure S1. Relationship between the inner tensor product of the stress tensor and angles of rotation 
of the maximum principal stress axis caused by the Landers earthquake. Clockwise rotation of 
maximum principal stress axes is taken to be positive. The green squares, blue diamonds and red 
circles denote results within 10 km from the northern, central and southern segments of the 
mainshock faults. The black solid line denotes the theoretical relation between the inner tensor 
product of the stress tensor and angles of rotation of the maximum principal stress axis derived by 
the rotation of the 2D deviatoric stress tensor in the horizontal plane. 
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Figure S2. The absolute stress field at a depth of 10 km immediately before the Landers earthquake. 
The absolute stress fields calculated by the models with a. C = 0.0, b. C = 0.5, and c. C = 0.8. The 
color scales in a–c show the maximum shear stress. The stress pattern is shown in the same way as 
in Figure 4. The uncertainties (68% confidence intervals) of the estimates of the maximum shear 
stress calculated from the models with d. C = 0.0, e. C = 0.5, and f. C = 0.8. The black dots denote 
the hypocenters of events (depth: 5–15 km) used in the analysis. The star and the gray segments 
are the same as those in Figure 4.  
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Figure S3. The coseismic slip and the maximum shear stress acting on the mainshock faults. a. The 
coseismic slip used in the present study. This model is estimated in Wald and Heaton (1994). To 
derive coseismic stress perturbation smoothly without unrealistic edge effects, we interpolated the 
original slip distribution. b. The maximum shear stresses. The color scales show  the maximum 
shear stresses of coseismic stress perturbation caused by the coseismic slip in a. The white stars 
denote the hypocenter of the Landers earthquake estimated by Wald and Heaton (1994). 
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Figure S4. The changes in the elastic strain energy due to the Landers earthquake. The energy 
changes calculated by the models with a. C = 0.0, b. C = 0.5, and c. C = 0.8. The star indicates 
the hypocenter of the mainshock. 
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Figure S5. The effects of the prior constraint that the quasi-static momentum equation must be 
satisfied. The absolute stress field at a depth of 5 km right before the Landers earthquake calculated 
by the models with a. C = 0.0, b. C = 0.5, and c. C = 0.8. The color scales in a–c show the maximum 
shear stress. The stress pattern is shown in the same way as in Figure 4. The uncertainties (68% 
confidence intervals) of the estimates of the maximum shear stress calculated from the models with 
d. C = 0.0, e. C = 0.5, and f. C = 0.8. The black dots, the star, and the gray segments are the same 
as those in Figure 4.  
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Figure S6. The coseismic stress rotation in the model incorporated with the prior constraint on the 
quasi-static momentum equation (with C = 0.0).  The seven profiles are the same as those in Figure 
6.  
 
 
11 
 
 
Figure S7. Dependence of the prior constraints on the distribution of the apparent body force in the 
absolute stress fields (with C = 0.0). a. The original prior constraint that the stress field must be 
spatially smooth to some degree. b. The prior constraint that the quasi-static momentum 
equation must be satisfied. 
